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(57) [Abstract] m BEST AVAILABLE COPfc 

[Technical problem] Surge volta^^ reduced while aiming at reduction of thWiumber of erectors. 
[Means for Solution] On one heat sink H, six insulated-gate bipolar mold transistors IGBTU, IGBTV, and 
IGBTW. IGBTX, IGBTY, and IGBTZ are carried. Moreover, they are Conductors DUE, DVE. DWE, DXC, DYC, 
DZC, and DC and DE so that it may become a three phase bridge circuit- It connects, moreover, the conductor 
of an unusual appearance — laminating arrangement of said conductor is carried out by infixing an electric 
insulating plate in between and securing an insulation. Thus, the constituted power conversion section 10 is 
employable as the rectification section and the inverse transformation section of inverter equipment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] while carrying said six solid-state-switching components on one heat sink in the power inverter 
circuit which connects between the terminals of each solid-state-switching component with a conductor, and 
becomes so that it may have six solid-state-switching components and may become a three phase bridge 
circuit — the conductor of an unusual appearance — the power inverter circuit characterized by having infixed 
the insulating material in between, having carried out laminating arrangement and constituting a conductor. 
[Claim 2] Inverter equipment characterized by having two power inverter circuits of claim 1 , operating one side 
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as the rectification section, and^fcrating another side as. the inverse transudation section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention] About a power inverter circuit and inverter equipment, this invention devises reduction 

and the number of erectors of components mark so that it can decrease. 

[0002] 

[Description of the Prior Art] Inverter equipment is constituted considering the rectification section 
(rectification circuit) and the inverse transformation section (inverse transformation circuit) as a primary 
member. The rectification section and the inverse transformation section are formed combining the solid- 
state-switching component. Recently, it is IGBT (insurated gate bipolar trasistor : insulated-gate bipolar mold 
transistor) as the above-mentioned solid-state-switching component. It is adopted. 

[0003] Here, the circuitry of the main circuit of the inverter equipment which adopted IGBT as a solid-state- 
switching component is explained with reference to drawing 4 . As shown in this drawing, this inverter 
equipment is constituted considering the rectification section 1 , the inverse transformation section 2, and 
electrolytic capacitor C as a primary member. The rectification section 1 carries out three phase bridge 
connection of six insulated-gate bipolar mold transistor IGBTU-1, IGBTX-1, IGBTV-1, IGBTY-1, IGBTW-1, and 
IGBTZ-1, and is constituted. Moreover, the inverse transformation section 2 carries out three phase bridge 
connection of insulated-gate bipolar mold transistor IGBTU-2, IGBTX-2, IGBTV-2, IGBTY-2, IGBTW-2, and 
IGBTZ-2, and is constituted. 

[0004] The rectification section 1 changes into direct current power the three-phase-alternating-current 
power of commercial frequency inputted from input terminals R, S, and T, and the inverse transformation 
section 2 changes into the three-phase-alternating-current power of a request frequency the direct current 
power changed into direct current power by the rectification section 1, and outputs it from output terminals U, 
V, and W. 

[0005] Next, the mechanical configuration of the conventional inverter equipment which adopted IGBT as a 
solid-state-switching component is explained with reference to drawing 5 . As shown in this drawing, in the 
rectification section 1, two insulated-gate bipolar mold transistor IGBTU-1 and IGBTX-1 are carried on a heat 
sink H11, two insulated-gate bipolar mold transistor IGBTV-1 and IGBTY-1 are carried on a heat sink H12, and 
two insulated-gate bipolar mold transistor IGBTW-1 and IGBTZ-1 are carried on a heat sink H13. Moreover, in 
the inverse transformation section 2, two insulated-gate bipolar mold transistor IGBTU-2 and IGBTX-2 are 
carried on a heat sink H21, two insulated-gate bipolar mold transistor IGBTV-2 and IGBTY-2 are carried on a 
heat sink H22, and two insulated-gate bipolar mold transistor IGBTW-2 and IGBTZ-2 are carried on a heat sink 
H23. in addition — drawing 5 — the conductor for an input — the conductor for DIN and an output — DOUT 
It is shown and other conductors are carrying out the illustration abbreviation. 

[0006] On these specifications, the combination per heat sink is called a "module." Here, one module of 
conventional inverter equipment is explained to a detail based on drawing 6 and drawing 7 . As shown in both 
drawings, on the heat sink H11, two insulated-gate bipolar mold transistor IGBTU-1 and IGBTX-1 are carried. 
And the collector terminal C of IGBTU-1 and the emitter terminal E of IGBTX-1 are connected by the 
conductor D1. Moreover, the emitter terminal E of IGBTU-1 and the collector terminal C of IGBTX-1 are 
connected by the conductor D2. Furthermore, the electric insulating plate 3 was made to intervene between a 
conductor D1 and a conductor D2, and the insulation between conductors D [ D1 and ] 2 is secured. 
[0007] About other modules (each module of the rectification section 1 , and each module of the inverse 
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transformation section 2), it has^^same composition as .drawing 6 and dn 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned conventional inverter 
equipment, six modules are required for three modules and the inverse transformation section 2 in the 
rectification section 1 by three modules, i.e., the sum total. For this reason, while components prices, such as a 
heat sink, increase, there is a problem that the number of erectors increases. 

[0009] Moreover, since the rectification section 1 and the inverse transformation section 2 were divided into 
three modules, respectively, there was also a problem that the distance of an inter module became long and 
surge voltage became high. 

[0010] This invention aims to let assembly offer easy good power inverter circuit and inverter equipment of 

electrical characteristics in view of the above-mentioned conventional technique. 

[0011] 

[Means for Solving the Problem] while carrying said six solid-state-switching components on one heat sink in 
the power inverter circuit which connects between the terminals of each solid-state-switching component 
with a conductor, and becomes so that the configuration of the power inverter circuit concerning this invention 
which solves the above-mentioned technical problem may be equipped with six solid-state-switching 
components and it may become a three phase bridge circuit — the conductor of an unusual appearance — it 
is characterized by having infixed the insulating material in between and carrying out laminating arrangement of 
the conductor. 

[001 2] Moreover, the configuration of the inverter equipment concerning this invention is characterized by 
having two power inverter circuits of the above-mentioned configuration, operating one side as the 
rectification section, and operating another side as the inverse transformation section. 
[0013] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail based on 
a drawing. 

[0014] The top view and drawing 2 which show the power conversion section (power inverter circuit) 10 which 
drawing 1 requires for the gestalt of operation of this invention are the side elevation. This power conversion 
section 10 is applicable to the rectification section and the inverse transformation section of inverter 
equipment so that it may mention later. 

[0015] As shown in drawing 1 and drawing 2 , in the power conversion section 10 concerning the gestalt of this 
operation, six insulated-gate bipolar mold transistors IGBTU, IGBTX, and IGBTV, IGBTY, IGBTW, and IGBTZ 
are carried on one heat sink H. Moreover, these IGBTU(s), IGBTX, IGBTV, IGBTY, IGBTW, and IGBTZ are 
equipped with the collector terminal C, the emitter terminal E, and the base terminal (illustration abbreviation), 
respectively. 

[0016] And Conductors DUE, DVE, and DWE are connected to the emitter terminal E of IGBTU, IGBTV, and 
IGBTW, respectively. Moreover, Conductors DXC, DYC, and DZC are connected to the collector terminal C of 
IGBTX, IGBTY, and IGBTZ, respectively. And Conductor DUE and Conductor DXC are connected, Conductor 
DVE and Conductor DYC are connected, and Conductor DWE and Conductor DZC are connected. They are 
the emitter terminal E, IGBTX, and IGBTY of IGBTU, IGBTV, and IGBTW, and R of IGBTZ in this way. The 
collector terminal C is connected according to the individual. 

[001 7] moreover, the collector terminal C of IGBTU, IGBTV, and IGBTW — a conductor — DC It connects and 
both these collector terminal C is connected, moreover, the emitter terminal E of IGBTX, IGBTY, and IGBTZ - 
- a conductor — DE It connects and both these emitter terminal E is connected. 

[0018] it mentioned above — as — Conductors DUE, DVE, and DWE, Conductors DXC, DYC, and DZC, and a 
conductor — DC and a conductor — DE The three phase bridge circuit is constituted by connecting. 
[001 9] and the conductors DUE, DVE, and DWE which are unusual appearances and a conductor — DC the 
conductors DXC, DYC, and DZC which an electric insulating plate Z1 is infixed in between, and are unusual 
appearances, and a conductor — DE In between, the electric insulating plate Z2 is infixed, since [ thus, ] the 
insulation is secured — the tabular conductors DUE, DVE, and DWE, Conductors DXC, DYC, and DZC, and a 
conductor — DC and a conductor — DE Laminating arrangement can be carried out and it can constitute. 
[0020] Thus, since the one power conversion section 10 can be used as one module, while being able to 
perform reduction of components mark, and reduction of a components price, the number of erectors 
decreases, furthermore, the conductor of an unusual appearance — since it is arranged through an electric 
insulating plate in between, it can aim at control of surge voltage. 

[0021] Drawing 3 shows the inverter equipment 20 concerning the gestalt of operation of this invention. With 
this inverter equipment 20, it has the rectification section 21 and the inverse transformation section 22. The 
rectification section 21 and the inverse transformation section 22 have the same composition as the power 
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'conversion section 10 shown in^^^ingj_ , it serves as one module in the r^Bcation section 21, and they 
serve as one module in the inve^^Rransformation section 22, and have composition of inverter equipment 20 
using the power conversion section of two modules as a whole. In addition, in drawing 2 , the conductor and 
electrolytic capacitor for I/O are carrying out the illustration abbreviation. 

[0022] With the inverter equipment 20 of drawing 3 , since it can constitute from the two power conversion 
sections, i.e., two modules, components mark, a components price, and the number of erectors are reducible. 
Moreover, since inter module distance, i.e., the distance of the rectification section 21 and the inverse 
transformation section 22, can be shortened, while being able to reduce surge voltage, capacity of an 
electrolytic capacitor can be made small, furthermore, the conductor of an unusual appearance — since it is 
arranged through an electric insulating plate in between, it can aim at control of surge voltage. 
[0023] In addition, although the gestalt of the above-mentioned implementation showed the example which 
used the insulated-gate bipolar mold transistor as a solid-state-switching component, it cannot be 
overemphasized that this invention is applicable also to other power inverter circuits (power conversion 
section) using a solid-state-switching component and inverter equipment. 
[0024] 

[Effect of the Invention] As concretely explained with the gestalt of operation above, in this invention In the 
power inverter circuit which connects between the terminals of each solid-state-switching component with a 
conductor, and becomes so that it may have six solid-state-switching components and may become a three 
phase bridge circuit while carrying said six solid-state-switching components on one heat sink — the 
conductor of an unusual appearance — since it considered as the configuration which infixes an insulating 
material in between and carries out laminating arrangement of the conductor of an unusual appearance, 
components mark and a components price can be reduced and surge voltage can be reduced. 
[0025] Moreover, since have two power inverter circuits of the above-mentioned configuration, one side was 
operated as the rectification section, another side was operated as the inverse transformation section and 
inverter equipment was constituted from this invention, components mark and a components price can be 
reduced, and surge voltage can be reduced, and electrolytic capacitor capacity can be further made small. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the power conversion section (power inverter circuit) concerning the gestalt 
of operation of this invention. 

[Drawing 2] The side elevation showing the power conversion section (power inverter circuit) concerning the 
gestalt of operation of this invention. 

[Drawing 3] The top view showing the principal part of the inverter equipment concerning the gestalt of 
operation of this invention. 

[Drawing 4] The circuit diagram showing the principal part circuit of inverter equipment. 
[Drawing 5] The top view showing the conventional principal part of inverter equipment. 
[Drawing 6] The top view showing one conventional module. 
[Drawing 7] The perspective view showing one conventional module. 
[Description of Notations] 

1 Rectification Section 

2 Inverse Transformation Section 
10 Power Conversion Section 

20 Inverter Equipment 



file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-H1 0-2251 ... 1 /26/2005 



^"L. n - BEST AVAILABLE COP^ 



22 Inverse Transformation Secti! 
IGBTU, IGBTX, IGBTV, IGBTY. IGBTW, an IGBTZ insulated-gate bipolar mold transistor 
DUE, DVE, DWE. DXC, DYC. DZC. DC, DE Conductor 
Z1, Z2 Electric insulating plate 
C Collector terminal 
E Emitter terminal 
H Heat sink 
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DRAWINGS 

.Drawing 1] 

IGBTU IGBTV IGBTW 
I 5 1 I * 1 I *- 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 3] 



BEST AVAILABLE COPY 



file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-H1 0-2251 ... 1/26/2005 




Page 8 of 8 



[Drawing 4] 
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